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1.0 IMTPODUCTTOW. 

The ROM (FA) Module contains soace for ud to 12*' of Rhm for storina the 
onerating svstem firmware. 

2.0 OPERATING PaRAMFTFR??. 

A summary of ooeratlno oara^eters for the ROM (FA) Mo'lule is contained 
in tables 1,0 throuoh 5.0. 



Table 1.0 Physical Parameters 



Part 
Number 



02640-60150 



Nomenclature 



POM fEA) PCA 



Size (Ti X w Y n) 
+/-0.100 Inches 



12.5 X 4.0 X 0.5 



Weight 
(Pounds) 



0.44 



Number of Bac»CDlane Slots Reauired: 1 



POM (ER) Module 



13255-01150/03 
Rev AOR-07-78 



Table 2.0 RellaMlitv and Environmental information 



Environmental J 



f Y ) HP Class B 



f ) nther: 



Restrictions: Tvne tested at Droduct level 




Table 3.0 Power SuddTv and Clocic Reauirements - weasured 
fAt ♦/-S* Unless Otherwise Soecified) 



+ ■? volt SUDDlV 

g^200 mft 
(with 6 PQMs 
loaded) 



+17 volt supoiv 

mA 

NOT APPLICARLF 



-12 volt SUpnlv 

(a ISO mA 
(With 6 ROMS 
loaded) 



-42 volt Snpnlv 
NHT APPliICABLF 



115 volts ac 
NOT RPDLTC»BT-E 



220 volts ac 
e A 

NHT APPLICABLF 



Clocic FrecTuencv: 4.915 mhz +/-0.1% 
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Table 4.0 Ju'noer Definitions 



1 Function 


Deslanation 1 Tn 1 Out 

1 If all START ADDRFSS 1 
1 Jumners are iw, t^^en » 
1 START ADT^RsO » 

i 1 1 

START 1 16K 1 Add to START ADDR 1 Add 16K to START ADHR 
ADT^R 1 ^2»f 1 Add to START ADHR 1 Add 37K to START ADHR 
1 1 ' 

10-21 0- 2K POM Pnabled 1 n- 2K POm nisabled 

17-41 7- 4K POM Fnabled 1 7- 4K pom nisabled 

ROM 14-61 4- 6K POM Fnabled i 4- 6K POM nisabled 

ROM 1 <?-io 1 P-10K ROM Fnabled « ^-IOk pom Disabled 
1 in-12 1 10-12K POM Fnabled I in-i2K pom Disabled 
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5.0 Connector Information 



1 ronnector 
1 and Pin No. 


Slanal 1 


1 PI. Ptn 1 


+5V « 


1 -7 


C^D • 


» -^ 


SYS CtK » 


1 -4 


t1?v. 1 


1 -5 


RDDRO 1 


1 -f> 


aOPRl 1 


1 -7 


RDHR? 1 


1 -P 


RDHRB 1 




aDDR4 1 


1 -10 


»DDR5 1 


1 -11 


ftDOR^ ! 


1 -12 


PDDR7 1 


1 -13 


ftDDRP I 


1 -14 


^DHRQ 1 


1 -15 


aODRlO 1 


1 -16 


aDDRll f 


1 -17 


ADPR12 » 


1 -18 


a DOR 13 1 


1 -19 


aDnRi4 1 


1 -?o 


aODRlS 1 


1 -?1 


I/O » 


\ -72 


GND I 



Slanal 
Description 

+5 Volt Power SuDDlv 

Ground common Return fpower and Slanal) 

4.915 MHz Svstem ciocv- 

-12 Volt ^ower 5>unDlv 

Neaative True, Address Bit o 



Neaatlve True 
Neaative True 
Neaative True 
Neaative ^rue 
Neaative frue 
Neaative True 
Neaative True 
Neaative True 
Neaative True 
Neaative True 
Neaative True 
Neaative True 
Neaative True 
Neaative True 
Neaative True 
Neaative True 



address Bit 1 
Address Bit ? 
address Bit "^ 
Address Bit 4 
address Bit 5 
address Bit 6 
Address Bit 7 
Address Bit p 
Address Bit ^ 
address Bit 10 
address Bit 11 
address Bit 12 
Address ^l^ 13 
Address Bit 14 
Address Bit 15 
Input nutput/M'*iT»orv 



Ground common Return fpower and slonai ) 
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Tflble 5.0 Connector Information (cont''^.) 



Connector 
and Pin No. 


1 Slanal 

1 Mame 




Slanal 
Description 




PI , Ptn ft 


riND 


1 Cround Comiron Peturn (P( 


3wer 


and Sional") 


-R 














-C 




> Not used 










-n 














-F 


RUSO 


Meoative 


True, Data 


Pus 


Pit 





-F 


RUSl 


Meoative 


True, Data 


Pus 


Pit 


1 


-H 


PUS 2 


Neaative 


True, Data 


Pus 


Pit 


? 


-J 


PUS 3 


Meoative 


Tru**, Data 


Pus 


Pit 


3 


-K 


BUvS4 


Meoative 


True, Data 


Pus 


Pit 


4 


-T, 


PUS5 


Meoative 


True, Data 


Pus 


Pit 


«> 


-M 


RUS6 


Meoative 


True, Data 


Pus 


Pit 


6 


-w 


1 .PUS7 


Meoative 


True, Data 


Pus 


Pit 


7 


-P 


WPITE 


Meoative 


True, Write/Read Tyne Cycle 


-P 




Mot used 










-5> 


WATT 


Meoative 


True, Wait 


Control 


T.ine 


-T 


PRTOP TN 


Pus Controller Priority 


Tn 




-TT 


PRTOP OUT 1 


PUS Controller Priority 


nut 




-V 














-W 




> Mot used 










-y 














-Y 1 


REO 1 


Meoative True, Request 
Currently Valid) 


[Bus 


Data 


-7 




Mot used 
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1.0 FTJNCTTONAT. DESCPIPTTOW. Pefer to. the block diagram (fiaure 1), 

schematic diaoram Cfioure 2")» timlno diaaram fflqure "?), co^nponpnt 
location diaaram (fiqure 4), and oarts list (02640-60150) located 
in the aooendix. 

The ROM C^A") Module has the caoadtv of storina. froTP o to 12K bvtes of 
firmware, as shown on the hiocv dlaaram, the ROM C^A) Module consists 
of a POM hlocV, start decoder, pqw selector and iiimnersr timinq loalc, 
and ar> outout buffer. 

?.i ROM. The RhM block can contain uo to six chins (FA 4^00 or enui valent ) 
with each chin containing 2K hvtes. i\nv combination of chins can be 
inserted, 

3.? STAPT DFCnDFR. The start decoder aoolies a^SFLFC*^ FNbbt.e (n410. Pin 3) 
to th* PQM Selector and Enahle Jumoers. This signal is determined hv 

the.conf iauration of the ST^RT ftDDR Jumners and address bits »DT>R14 and 
ADDPIS. 



3.3 ROM S^LFCTOP »NP FNftBLE JITMPEPS. The ROM selector decodes fiDDRll, 



AnoRl?, and AnDP13 Into six select sionals If the SFLFCT FNnBT.E, T/o. 

and WPITE sianals are hlqh. Tn order to nrooaqate the select signals 
to the PQM Chios, the oroner POm fnrbTjE jumner must be nluqoed in. 

3.4 TTMINr r.O'^ir. Tf anv 2K of ROM is selected and the proner RQm tnabT-E 
jumper is inserted, then the ^LOCk fnABle ("5«, Pin 81 sional ij 

generated and the tlminrr logic is enabled. This results in WRIT and 

RFAh ADHR signals being generated and a bvte from ROM is read. The 
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slanals R^O, I/O. write and A^drH throuqh ADHrIS aeneratp the rLnCK 
ENA^LF sianal that enables the 53T.105P counter fu48).^ The counter 
a'^vancep ^o the states labeled In the ttmlno diaqraw In figure 3 on_ 

the clock; edaes indicated bv arrows. When reo is asserted, RFAD RDHR 

and WVIT ao low. State. 2_of the counter and the nositive half of SYS 

CTiK ter^^inate the RFAD rdhr sianal. hn the sixth clock, the counter 



is ©reset to state 9 and watt is terminated. BV that time rom data 



bvte CBUSO throuah nuf^i) \s valid, when reo Is drooped, rLOCK fn«BTjE 
is terminated and the outout buffer is disabled. 

3.«» oHTPUT PllFfp'R, The ouDUt buffer enables a pqm byte on the bus when 
the CT.orK EMA^LF sianal is generated. 

4.0 ROM ORD'^RTNC TNFORMATTQW. 

4.1 VFNnoR. T}^^ pQM used is Fiectrqntc Arrays' Ea4900. Tt is a 16,3<?4 
bit static read-onlv-me'i^ory chin or^ani^ed as 2,048 words, « bits 
oer word. 

4,? SPEClFirATihw. Refer to Flectronlc Arrays' Ea 4900 specification 
sheet. 

4.3 DATA CARD FHrmattTNG. Flectronlc Arravs' reauires that the ROM data 

be sunplied on a deck of standard 80-column computer cards. Fach card 
is to be nunched as follows: Note that_ for the EA4900, a 3-diqH octal 
number Is used for reoresentinq the 8 RHm otJtouts for each byte. 
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rard 
column No, Card Contents 

FA 4000 

1-4 Punch a 4-dlalt octai number renresentina the Inout^ 

address for tbe flrst^of the 16 putout words aoDearinrr 
on this card. (This Is t>ie initial address.) 

">-7 Punch a 3-diqit octal number renresenting the outouts 

for the initial input address. 

*>-10 Punch a 3-dlq1t octal number renresentmg the outouts 
for the initial inout address +1 . 

11-13 Punch a 3-dialt octal number renresentinq the outnuts 
for the initial input address t?. 



50-S2 Punch a 3-dlQtt octal number renresentinq the outnuts 
for the initial input address +^5. 

69-RO The uniaue number asslqned to this pQw pattern bv.E* 

must be punched in this_fieid enclosed bv blank snaces 
This number can be obtained bv contacting your local 
ER salesman, representative, or the mar'^'eting depart- 
ment at the factorv dlrectlv. 

Each card, ♦'herefore carries (in octal) the initial input address for 
the 16 output words contained on that card, the 16 output words 
themselves fin octal )_and the unigue pom nuP»ber, The cards must be^ 
provided for all possible sequential address locations (in blocJcs of 
16). A 204R word ROM, therefore, requires 12P cards, with all 16 
outnut words defined on each card. 

4.4 RnM^PHLT-yp-*?. The RQM has proqramroable input resistors. To nrovtde 
minimum hiqh level innut voltaoe f3.5V) at least one pqm chip must be 
proorammed with internal null-uns. 

With reaard to the siniclna caoabilitv of the address driver (74T,sn4) 
onlv four RHm chins can h^wp the internal input resistors. 



sys cui«i 
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5 BACKf^^'^^ 
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^ 
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CONWE.C.TOR * 
PIN lsJUMB£K 


SyS CL\C 
AkDDR 0-I5 

x/o 7 

WRITE J 


PI, P1K13 
Pi, PIKIS-ZO 
Pi , PINJ 2 1 


REQ 
CLOCkL 


P2 , PIM P 
USS, PIKi S 


le^AD ADD(? 


U5S , PIKJ <2> 


WAIT 


Pi, PIM S 


BUS O - T 


PL, Pikl E - KJ 



r7l, 






STATE IQ- . ^^ -^w-w 

jnjn_Jiji_rLnji-jT-n^j. 



X 



X 



ftrtl 



X 



->}- 



-)h 



DA^TA VAL-ID 



Ftaure 3 

ROM (PA) Module Tlmlna niaarati 

ftPR. 07-78 UJSS-PIISO 



mzn 02640-60150 
m?U A -1639 -42 



^ § U43 (| 



+ C2 + CI 



IIIIIIIIIHIIIIIIIIIII 



START ADDRESS 
16K 1 I 32K 



U29 




C19 


U39 






U49 


< 




U59 





n ROM I 

O CM 9tO 
(N^tDCOf- t-i-t- 

OCM«(Oa OCM<t 

















W3 








1 R2 1| 






U310 (^ 




1 R3 l| 








U410 C 
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Replaceable Parts 



Reference 
Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 
Code 


Mfr Part Number 




026a0o60150 


1 


1 


A8SE»«BLY, CONTROL, STORE 


2S4S0 


02640-60150 


Cl 


0180-0393 


6 


1 


CAP4CIT0R-FXD 39UF*-10X lOVOC T4 


56289 


1500396X901062 


C2 


nieo-1746 


5 


1 


CAPACITOR-FXD 1SUF+-10X 20V0C TA 


562S9 


15001S6X9020B2 


C3 


0150-0121 


5 


16 


CAPACITOR-FXO .lUF ♦80-20X 50VDC CER 


28480 


0150-0121 


C4 


0150-0121 


5 




CAPACITOR-FXD ,1UP ♦80-20X 50V0C CER 


28480 


0150-0121 


C5 


0150-0121 


5 




CAPACITOR-FXD ,1UF +80-20% 50VDC CER 


28480 


0150-012J 


Cb 


0150-0121 


5 




CAPACITOR-FXD ,1UF ♦80-20* 50V0C CER 


28480 


0150-0121 


C7 


0150-0121 


5 




CAPACITOR-FXD ,1UF ♦80-20X 50VDC CER 


28480 


0150-0121 


C8 


0150-0121 


5 




CAPACITOR-FXD .lUF ♦eo-20X 50VDC CER 


28480 


0150-0121 


C9 


0150-0121 


5 




CAPACITOR-FXD ,1UF ♦80-20X 50V0C CER 


28480 


0150-0121 


ClO 


0150-0121 


5 




CAPACITOR-FXD .luF ♦80-20X 50VDC CER 


26480 


0150-0121 


cn 


0150-0121 


5 




CAPACITOR-FXD .lUF ♦80-20X 50VOC CER 


28480 


0150-0121 


Cl? 


0150-0121 


5 




CAPACITOR-FXO ,1UF ♦80-20X 50V0C CER 


28480 


0150-0121 


CtJ 


0150-0121 


5 




CAPACITOR-FXD .lUF ♦80-20X SOVOC CER 


26480 


0150-0121 


Ciu 


0150-0121 


5 




CAPACITOR-FXD ,luF +80-20X 50V0C CER 


28460 


0150-0121 


Cl5 


0150-0121 


5 




CAPACITOR-FXO .luF ♦eo-20X SOvOC CER 


26460 


0150-0121 


Cl6 


0150-0121 


5 




CApAClTOR-FXD ,luF ♦80-20X SOvOC CEr 


28480 


0150-0121 


C17 


0150-0121 


5 




CAPACITOR-FXO .lUF ♦80-20X 50VDC CER 


26460 


0150-0121 


Cl8 


0150-0121 


5 




CAPACITOR-FXO .lUF ♦80-20X 50VDC CER 


26460 


0150-0121 


Cl9 


0160-2055 


9 


5 


CAPACITOR-FXD .OILIF +80-20X lOOVDC CER 


26460 


0160-2055 


C20 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVOC CER 


26460 


0160-2055 


cat 


0160-2055 


9 




CAPACITOR-PXD ,01UF ♦80-20X lOOVDC CER 


28460 


0160-2055 


C2? 


0160-2055 


9 




CAPACITOR-FXO ,01UF ♦eO-20X lOOVDC CER 


26460 


0160-2055 


C33 


0160-2055 


9 




CAPACITOR-FXD ,01UF ♦80-20X lOOvOC CER 


28480 


0160-2055 


Rl 


1810-0055 


5 


1 


NETWORK-RES 9-PIN-SIP .15-PIN-8PCG 


28460 


1810-0055 


R2 


1810-0125 





2 


NETWORK-RES 8-PIN-8IP . 125-PIN-SPCG 


26480 


1810-0125 


R3 


1810-0125 







NETWORK-RES 8-PIN-SlP , 125-PIN-8PCG 


26480 


1810-0125 


U?9 


1820-1216 


3 


1 


IC OCOR TTU L8 3-To-8-LInE 3-INP 


01295 


SN74LS138N 


U39 


1820-1199 


1 


3 


IC INV TTL LS hex 1-lNP 


01295 


SN74LS04N 


U4? 


182O-1209 


4 


2 


IC 8FR TTL LS NANO QUAD 2-INP 


01295 


SN74LS36N 


U43 


1820-1209 


4 




IC 8FR TTL LS NANO QUAD 2-INP 


01295 


SN74L838N 


U4a 


1820-1199 


1 




IC INV TTL LS HEX 1-INP 


01295 


SN74LS04N 


Uas 


1820-1199 


1 




IC INV TTL LS HEX 1-INP 


01295 


8N74LS04N 


Ua7 


1820-1197 


9 


3 


IC GATE TTL LS NANO QUAD 2-INP 


0129S 


SN74L800N 


uas 


1820-0669 


8 


1 


IC CNTR TTL L BCD SYNCHRO POS-EOGE-TRIG 


07263 


93L10PC 


UtiQ 


1820-1197 


9 




IC GATE TTL LS NAND QUAD 2-INP 


01295 


8N74L800N 


U58 


1820-0681 


4 


1 


IC GATE TTL S NANO QUAD 2-INP 


01295 


SN74SO0N 


U59 


1820-1197 


9 




IC GATE TTL LS NAND QUAD 2-INP 


01295 


SN74LS00N 


U3t0 


1820-1207 


2 


1 


IC GATE TTL LS NAND 8-lNP 


01295 


SN74LS30N 


U410 


1820-1215 


2 


1 


IC GATE TTL LS EXCL-OR QUAD 2-lNP 


01295 


SN74L8136N 


Wl 


8159-0005 





2 


WIRE 22AWG W PVC 1X22 80C 


28480 


8159-0005 


1*2 


8159-0005 







WIRE 22AWG W PVC 1X22 80C 


28460 


8159-0005 


XU21 


1200-0501 


1 


8 


SOCKET-IC 24-COnT DIP DiP-SLOR 


26460 


1200-0541 


XU22 


1200-0541 


1 




SOCKET-IC 24-CONT DIP DIP-SLOR 


26460 


1200-0541 


XU23 


1200-0541 


1 




SOCKET-IC 24-CONT DIP DIP-SLOR 


28480 


1200-0541 


XU2« 


1200-0541 


1 




SOCKET-IC 24-CONT DIP DIP-SLOR 


26480 


1200-0541 


XU25 


1200-0541 


1 




SOCKET-IC 24-CONT DIP DIP-SLOR 


28480 


1200-0541 


XU26 


1200-0541 


1 




SOCKET-IC 24-CONT DIP DIP-SLOR 


28460 


1200-0541 


XU27 


1200-0541 


1 




SOCKET-IC 24-CONT DIP DIP-SLOR 


26480 


1200-0541 


XU28 


1200-0541 


1 




SOCKET-IC 24-CONT DIP DIP-SLOR 
MISCELLANEOUS PARTS 


28460 


1200-0541 




0360-0124 


3 


1 


C0NNECT0R-8GL CONT PIN ,04-IN-B8C-32 RND 


28480 


0360-0124 




1200-0482 


9 


1 


SOCKET-IC 16-CONT OIP-SLDR 


28460 


1200-0462 




1258-0124 


7 


6 


PIN-PROGRAMINS DUMPER .30 CONTACT 


91506 


8I36-475G1 



